TONNUBHbLIN 3fIeMEHT: Nnpodonembli
N NepcneKTuBLI

B.B. KacaTtkuH

[OKTOp TEXHMYECKUX HaYK

adeapbl TEXHOMOMMN N 0BopyaOBaHME MULLEBLIX U
nepepabaTbiBalOLLMX NPON3BOACTB
CyLapCTBEHHOW CeNbCKOXO3ANCTBEHHOW akageMmnu

Bce UNNKCTPaUnn B3ATHI
N3 OTKPbITbIX MHTepHeT-I/ICTO‘—IHI/IKOB



BoaopoaHbin aBTOMOOUIbL

1982 r. I'IpBb||7| B Mupe

BOZIOPOAHbII MUKPOABTOBYC | ,
«KBaHT-PA®» (CCCP) 2001 r. AsTomobunb HydroGen1 (Ha 6ase Opel Zafira)

kopnopauun General Motors (CLUA) — pekopacmeH
cpeam MallMH Ha TOMSMBHbIX NeMeHTax

2008 r. Npopackon aBTobyC
Ha TONSIMBHbIX anemeHTax (Kntan)

2001 r. AsTomobunb «Huea» (Poccus)
Ha TONMMBHOM 3feMeHTe, pa3paboTaHHOM
ANs1 KoCMUYeckoro kopabnsa «bypaH»




Llenb n cpeacrtBa

e rnporpamma OaKETHbIX
nusectuuum CLUA
npegnosnaraeT B
onwxanwume 10 net
BIOXWUTb 5.5 MnpA. gonn.
B pa3BUTUE TEXHOSIOMNN
TONNIMBHOU SHEPreTUKN,
NPOMBbILLUSIEHHbIE
KoMnaHum - noytn B 10
pa3 bonbLue

CPABHUTEJIBHBIE XAPAKTEPUCTUKHA

c ABCu C 3HEPro-
HEUTpa- YCTaHOBKOW Ha

ABTOMOOUTH
JU3aTOPOM  TOTTUBHBIX
(Euro3)  siemenrax
TormmmBo bensun Boxopon
Pacxon sHeprun
npu 60 kM/4, 87,2 43,6
kB1a/100 xm
CO 2,3 0
CnHnm 0,2 0
Bri6pochl, NOX 0.15 0
/KM
CO, 213,0 0
H.0 98,0 117,0



1974 ron: 3KOHOMUYECKUUN KPU3NC, NPOrHO3bl
UcToLweHuna 3anacoB HedpT™M n cosgaHme Muposon
BOOOPOAHON accoumauum
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Temnbl gOObIYYK
TpaaMLUMOHHBLIX BMAOB TOMNMMBa




TpaanuMoHHaA 3HepreTUKa U 3KoNorus

TpaHcropTHasi  [ipyrue otpacmn
2,6% 8,1%

Muuesasn
2,8%

CTpouTenbHbIX
maTepuanos
31%

Xumundeckas
8,3%

TennosHepreTuka

MauwHocTpoeHme 655%

9,6%

p
PacnpeneneHune BanoBoro Bbibpoca
Mo oTpacnamM NPoMbILLeHHOCTN (BopoHex)

[ N3meHeHne cpenHen TemnepaTtypbl Ha 3emre }




TonnuBHbLIN 3nemMeHT (T3)

CXEMA PAEOTbI R

.........

XMMUYECKUM NCTOYHVK TOKA, [IasiplipshAb Sl

B KOTOPOM 3JieKTpuYyeckas
9Heprusa obpasyeTcs B
pe3ynbTaTte XMMn4ecKou
peakuun mexay
BOCCTaHOBUTESIEM U
OKUCNNTENEM,
HenpepbIBHO
NOCTynarowmnmm K
anekTpogam TS U3BHE.
[TpoayKTbl peakumu
HenpepbIBHO BbIBOASATCH
N3 TOMNMMBHOIO 3JfIEMEHTA.




[MpeunMyLlecTBa 3NEeKTPOXUMUNYECKOro
cnocoba npeobpa3oBaHUA 3HepPrumn

XnmMmunyeckas SHEPTINA TOMMNMBA N OKNCITNTENA

— *

Kamepa cropaHns unu tonka TONNUBHbINA
4 aNeMeHT

Tennota

l

Typ6uHa unu apuratenb

i

MexaHun4eckas IHEePrnd

i

AnekTpuy4ecKnin reHepaTop

' |

3J'IeI(T[JIr1'-IeCI(ElF| IHEPIrnd




TonnuBHBLIN 3fIeMEHT: cpaBHeHue C
rannbBaHM4YeCKNM 3J5IEMEHTOM U aKKyMYNATOPOM

o Tenno
M BOAC

- - Bopopon A (#nm
[anbBaHUYECKUIN 3rIEMEHT ‘ . LORAHON
(«baTapenkar») — paboTaeT, noka nap)

HE U3PacxoayroTCA peareHTbl

TonnueHbii 3nNemMeHT

e
&

/ MOXET paboTaTb
B J HeorpaHM4YeHHoOe BpeMsi, MoKa B HEro NoaatoTcs

peareHTbl U OTBOOATCA NPOAYKTbI peaKunn

AKKymMyndaTop — Tpebyet
nepuogn4veckon nogsapsaku




OTKpbITME TOMSIUBHOIO 35IeMeHTa
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JlropBur MoHA
(1839 — 1909)

Bunbam poys
(1811 — 1896)

[anbrenbm OCTBanb,u,]
(1853-1932)

KOHCTpYyKUMSA TONSIMBHOIO
anemeHTa B.[poyBa




Boaopoa — upeanbHoe Tonnueo anda 13
S

XUMUNYECKN aKTUBHbIN

9KONOIMMYECKN YNCTbIN — NPU ero oOKNCJ1IeEHNN o6pa3yeTC$|
BOOaA

e Y/I0OBIIETBOPSET YCITOBUIO NErKOro noAsoaa B TONMMBHbIN
ANeMeHT 1 0TBOJAa NPOAYKTOB peakumm n3 T3

® ONTMManbHbIK UCTOYHUK — BOAA, INEKTPONN3oM KoTopoun H,
MOXET ObITb NOJSIy4eH (NPOLIECC SHEPrOEMKUIN)

e celflyac Bogopos rnory4varoT 3a cyeT bonee aeLleBo
nepepaboTKkM NPUPOOHOro rada, OCHOBHbIM KOMMOHEHTOM
KOTOPOro AABNSAETCH MeTaH

CH, + H,O(nap) = 3H, + CO



TpeboBaHUA K aneKkTpoaam T3

e obOecneyeHune ycrnosun ongd
BOSIbLLION CKOPOCTH
TOKoObpasyoLemn
XUMMYEeCKON peakunm B T

® [OpuUCTbIE o $10 i
KaTaﬂMqumﬁ\\ = T D

e YHMBEPCanbHbIN MaTtepuan -

nnaTtuHa Pt

~ BbICOKOAKTMBHA

— gonroseyHa

— YCTOMYMBA K KOPPO3nmn u
KOMMOHEeHTam
aneKkTponura.




HuskotemnepaTtypHble wWenoyvyHblie T

® ONEKTPOSIUT - XNOKUN
pPacTBOp LLENOYM

mMaTepuan ay1ekTpoaoB —
HUKenNb (YCTONYMB B
LLIENOYHbIX pacTBopax)

KaTanmsaTop — MNaTuHa Batapes wernoyHbIX TONSIMBHbIX

anMeHeHme —KOCMMNYecKme ANeMeHTOB KOCMNYECKOIo K0p86ﬂ9|
N BOEHHbIE NporpamMmmbl «BypaH» (CCCP)
("AnonnoH", "lWaTtTn",
HEypaH")

e Kommepuyeckoe npumeHeHue
orpaHn4yeHo n3-3a
NCMONb30BaHUA NNaTUHbI U
YUCTbIX BoAopoaa U
Kucnopoga.

Kocmunyeckun kopabnb «LWartny (CLUA),
cucTembl obecrneyeHnss KoToporo
paboTtanu Ha LWenoYHbiX T




HuskotemnepaTtypHble KUCNOTHbIe TJ

e JMNEKTPONUT - XNOKUA pacTBop
KUCINOTbI

e MaTtepuan anekTpoaos — rpacuT
(YCTOWYMB B KUCMNOTHbIX pacTBopax)

° KaTanmsaTop — nJ1atTnHa n ee
crnnaBbl

e Okucnurtenem MoxeT CryXuTb
KMcnopon Bo3ayxa, Tak Kak
KOMMOHEHTbI BO34yXa XMMNYECKU
He B3anMOLENCTBYIOT C KUCIOTHbIM
3J1IEKTPONUTOM

e [lpMeHeHMe — B CTaLMOHapPHbIX
aneKTporeHepaTopHbIX
YyCTpPOMCTBax B 34aHUAX,
rocTuHMuax, 6onbHULAaXx,
aspornopTax 1 3NeKTPOCTaHUMAX

e Kommepyeckoe npumeHeHue
OrpaHn4yeHo 13-3a UCMoNb30BaHUS
nfaTuHbl U YNCTOro Bogopoaa




TO c TBepAONOSIMMEPHbLIM
3NeKTPONMUTOM

INEXTPUMECKAN TOX

e DJrneKkTponuT — TBEpAAda NonMMmepHas 4
NoHoobMeHHaa membpaHa

e Martepuan anekTpoaoB — rpadu
e Katanusatop — nnatuHa v ee crnnasbl

e BoccraHoButenem moxet CNYXUTb
MeTaHOIJ

e 3aMeHa XXNOKOro arpeccuBHOro
arieKTposniMTa Ha MmemopaHy ynpotLlaeT
repMeTm3aunto arieMeHTa, YyMeHbLUaeT
KOppO3uto 1 obecnednBaeT 4oNrum —
CPOK cnyx0bl TO et

e [lpnmeHeHne — Ha TpaHcnopTe u
CTauMOHapPHbIX YCTaHOBKaX
HebonNbLLIOro pasmepa

e Kommepyeckoe npumeHeHne
orpaHM4eHo 13-3a UCMosib30BaHUS
NriaTUHbl U BbICOKOW CTOMMOCTMU
MOHOOBMEHHbBIX MeMDpaH




BUoTONNMUBHLIUN 3NTEMEHT
«_ 0000077

e [lpuHUMN — ncnonb3oBaHue
NPUPOOHbIX KaTann3aTopoB

e ®depMeHTbI-rMaporeHassl,
OTBETCTBEHHbIE 3a
oKucreHne n obpasoBaHme
BOZOpoOda, SABMSTCS
YHUKaNbHbIMU
9P EeKTUBHLIMU
HennaTMHOBLIMU
KaTanmsatopamu gngd aTux
npoueccoB

e HepocrtaTtku: manbin CPoK
cnyx6bl N HebonbLuas
MOLLHOCTb




cosMelleHHbIU buopeakmop u
QEPMEHMHbLIU MOrMIUBHbIU 3/1IEMEHM

1 — KOHMakm gepMeHMHO20 35IeKmMpooa, 2 — KUCII0pOOHbIU 351€KMpPO0,
3 — 8030yWHbIU wWrnaHe, 4 — membpaHa 0511 ombopa rnpob e rpouecce 3KcrepuMeHma,

5 — cucmema cbpoca u3bbimoyHo20 0asrieHusl, 6 — hepMeHMHbIU 371eKMpPOo0O

I‘w,qporeHasHbm \ / Mem6paHa

aneKTpos KneTtku HauoH
MWUKPOOPraHnamos




TonnnMBHBIN 3NIEMEHT Ha LTaMMax
bakTepumn:
1 noxka caxapa = 80 YacoB paboThbl

CTyOEeHTbl U3 yHuBepcuteTa TAHbL3UHSA, MUKPOOHLIN TOMSIUBHLIA 3NTIEMEHT,
“nogkopmMneHHbIN” 1 NIOXKKOW caxapa npu onpegeneHHbIX YCrioBUsix
cnocobeH reHepupoBaTh INEKTPOIHEPINIO HA NPOTsKeHUn 80 yacos




BuotonnUBHLIN 3N1eMEeHT B
KakKTyce

®paHLYy3CKUM YYEeHbIM
yaanocb co3gaTb i
GUOTONMNUBHbIN ANEMEHT, | Sl aitie
KOTOPbIN I'IO,EI,COe,EI,I/IHFIeTCH‘;,?_

K X)KUBOMY pacTEHUIO U |
paboTaeT, npeobpasys B
3MNEeKTPUYECTBO
XMMUYECKYI0 3HEPTUto,
BblpabaTblBaEMYIO
pacTeHnem B npoiecce
doToCKHTE3A ?




Kak paboTtaeT 6MOTONNUBHbLIN
3JyIeMeHT Ha TapakKaHe

e Ha nepBom 3aTane XWAOKOCTb U3 Terna TapakaHa NocTynaeT B BEPXHIOK YacTb KaMepbl.

e [laHHasa XNOKOCTb coaepXuT Tperanody, Kotopas pacwenndaeTcda ¢ NOMOLLbHO
(bepMeHTOB, YTO NMPMUBOOUT K o6pasoBaH|/|+o MMOKO3bI.

e 370 npmnBoanNT K BOSHUKHOBEHWNIO OKUCITNTENIbHO-BOCCTAHOBUTESIBHOM peakuunun, Korga
MKOKO3a OKUCIAETCA Ha aHOde, a Ha KaTtoade rnponcxoanT reHepaunada Kmcnopoaa.

Trehalase y ¢ " e C ‘gmber
% % lefusmn'b j | .

%

ke e‘c.m @ Dorsal Vessel, ,Q\ .
Hermolvioh ® T ® @ fRhajose



Ynutka-kmoopr ctana
XNBOWN DaTapenkon

B HOBaTOpPCKOM 3KCnepumMeHTe
caxap, cogepxawumncsa B KpoBu
YIIUTKN, ucnonb3oBarnca ans
noas3apsaaku UMNNaHTUPOBAHHOMU
6aTapeunku. UccnepgoBaTtenu
BnepBble NPOAEeMOHCTPUPOBanNu
YyCTOM4YMBOE reHepupoBaHue
3N1eKTPUYeCcTBa B Tese XNUBOro
cyliecTBa Ha NPOTAXKEHUN
HeCcKosnbKux mecsiueB. Ecnu tena
YIIUTOK MOTyT cO34aBaTb
[OCTaTOUYHO 3rieKTpuyecTBa onAg
NMATaHNA MUKPOISIEKTPOHUKU, OHMU
Mornu 6bl AencTBOBaThb Kak o
XXUBble OAaTYUKU UNN OETEeKTOpbI ‘ AN
B BOEHHO-NMPOMbILLJIEHHOM 3
KOMMJIeKCce.



http://www.facepla.net/index.php/eco-tag-cloud
http://www.facepla.net/index.php/eco-tag-cloud

buorazoBas yctaHOBKa

W CBOA
CATHODE LOAD ANDDE
Maouee
b
ebpoweHos
= T F T I o e g T -
OXYGEN / HYDROGEN
Al H IASHCOTO-
DAMMK
EmxocTs cBog
romoreHmiaLy
HKMAKOIo Chipt
WATER

Generalized Fuel Cell
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SrexTpoaHeprus




I'Ipew MyllieCTBa TOMJINBHbLIX
SJIEMEeHTOB

BbICOKUW KO3 PULIMEHT None3Horo 4eNCTems
aKofiormyeckasi YMcToTa
6ecLuyMHOCTb

LLUMPOKUX Anana3oH MOLLHOCTEN U MPUMEHAEMOTO
TonnmBea

BO3MOXHOCTb napanneanof/'l reHepauunn Terra

npu HEOOXOAMMOCTU MOXHO UCMNOSb30BaTb BOAY,
KOTOpPaA ABIAETCA NPOAYKTOM XUMUYECKON peakunn



[MpobnemMbl KOMMepLUuUuanusaumm T3
<

® BbICOKasi CTOMMOCTb MO
CPaBHEHUIO C TPAAULIMOHHbIMM
yCTaHOBKaMM

® HEJOCTaTO4YHbIN CPOK CIyXObl



B Cepepan Amepuxka
BEspona

0 Asua

i Mo scemy mupy

20067, 2007r. 2008r. 2009r, 2010r, 2011r.

[MlepcnekTuBbl NpyMmeHeHua T3

PocTt nponssoacTea
TOMSMBHbLIX 3N1EMEHTOB (NPOrHo3)

KOMMYHANBHOE
XO3RHCTBO
{102 o MMKPOPARORY B
KPYTHEIX FOPOZ2X, NOCERTH
JHeproycTaHOBKM Ha OCHOBE e )
TONNMBHBIX INEMEHTOR
obecneyuBanT:
BAXTOBBIE MOCENKM
1. 3n.mowkacrs o1 0.1 B7 50 10000 kBT,
st reuaoroa(nol'm-swxsr:'rso
3 Numseapo 250 rixBT.
10 B0 10 4 10500 w1 ko)
BYPOBBIE YCTAHOBKH
(#a3eusie i MOpCERS)
{epesHy, KOTTRINM, NTHLE- ¥ (oBunskye TENSDOK, Ha METRCTO3NEHEX - cnoDosssun
AHE0THOBOZYECKME BEQUL) KOMnBRTEPs, S6T08aR 1a30npoBozax {70 25 eBror BOOPOZ0COLEpRALMUN
' IATPORH3S TEXHNKS ¥ 1p.) 100 20 200 wr froz) ApOZyNTRMH

ObnacTu NnPUMEHEHNA TOMJIMBHbLIX 31TEMEHTOB




elenaranko.ucoz.ru


mailto:kasww@mail.ru

